The application in recent years of network theory methods to the study of host-virus interactions is providing a new perspective to the way viruses manipulate the host to promote their own replication. An integrated molecular model of such pathosystems require three detailed maps describing i) the interactions between viral elements, ii) the interactions between host elements, and iii) the cross-interactions between viral and host elements. Here, we compile available information for Potyvirus infecting Arabidopsis thaliana. With an integrated model, it is possible to analyze the mode of virus action and how the perturbation of the virus targets propagates along the network. These studies suggest that viral pathogenicity results not only from the alteration of individual elements but it is a systemic property.
and two small peptides, 6K1 and 6K2, of unknown functions [11] . Interactions among these viral proteins have been reported for several potyviruses [7, 12] . In total, 30 out of 66 possible interactions (including self-interactions) were detected in planta. Similarly, although not compiled in a systematic manner, many examples of interactions between potyviral proteins and different plant proteins have been reported. P1 interacts with the Rieske Fe/S protein (At4g03280) [13] . HC-Pro interacts with two important host factors related to RNA silencing, rgs-CaM (At3g01830) [14] and RAV2 (At1g68840) [15•] . In different hosts, it also interacts with the proteins CRT (At1g09210, At1g56340 and At1g08450) [16] , HIP1 (At4g22670), HIP2 (At3g17880) [17] , and MinD (At5g24020) [18] .
Additionally, the 20S proteasome subunits α5 (At1g53850) [19] , PAA (At2g05840), PBB (At5g40580) and PBE (At1g13060) [20] are targeted by HC-Pro. Moreover, P3N-PIPO interacts with PCaP1 (At4g20260) [21] , and P3 does with RubisCO subunits RbcL (AtCg00490) and RbcS (At1g67090, At5g38410, At5g38420, and At5g38430) [22] . CI interacts with the proteins P58IPK (At5g03160) [23] and PsaK (At1g30380) [24] . In addition, both VPg and NIb interact with the poly(A)-binding proteins PABP2 (At4g34110), PABP4 (At2g23350) and PABP8 (At1g49760) [25] . NIb also does with HSP70 (At3g09440) [26] . For the cap-independent translation, VPg binds to the host factors eIF4E (At4g18040), eIF(iso)4E (At5g35620), eIF4G (At3g60240), eIF(iso)4G1 (At5g57870), and eIF(iso)4G2 (At2g24050) [27, 28] , being HC-Pro a partner of the 4E factors as well [29] . VPg also binds to the finger proteins OBE1 (At3g07780) and OBE2 (At5g48160) [30] , and the helicase RH8 (At4g00660) [31] . Finally, CP interacts with DnaJ proteins (At3g44110, At4g13830, At4g36040, and At5g22060) [32] .
We can now couple all these interactions with a recently reported protein-protein interaction network of A. thaliana (At-PPIN), which involves about 11,300 experimentally predicted contacts among 4,900 proteins [33••]. In Fig. 1 , we show the resulting network involving the potyviral and host proteins at play. HC-Pro, P3 and VPg appear as the major players for interacting with the host, while the other viral proteins have a moderated relationship and roughly remain to cross-interact at the virus level. P3 and VPg interact with two highly connected proteins (RbcS and OBE1) according to that interactome, but HC-Pro does with many proteins with low degree, sharing targets with VPg. Some of those targeted proteins interact with RNAs (e.g., eIF4E and eIF(iso)4E) or act as transcription factors (e.g., RAV2). 
Network perturbations upon viral infection
The correct functioning of the cell requires the orchestration of thousands of genes to process the information it receives from its environment and to undertake the appropriate biological Despite, it remains questionable whether plant viruses follow that classification. Finally, the natural host of a virus imposes additional constraints through host-virus co-evolution [46] , which is supported by significant differences observed in the set of altered cell functions when analyzing viruses that naturally infect A. thaliana and those that do not [43] .
Virus adaptation to a new host plant affects interactions
As pointed out by T. Dobzhansky in his famous 1973 assay, "nothing in biology makes sense except in the light of evolution". Viruses high mutation rates, short replication times and large population sizes, which bestow them with a remarkable evolutionary potential [47] , make this assertion particularly relevant when dealing with host-virus interactions.
Considering that the reported interactions, as well as the strength of them, are the result of a particular interplay between a virus and a host cell, we need to look at the network shown in 
Conclusions
With the yet scarce available data describing the interactions between A. thaliana and potyvirus proteins, we have been able to delineate a preliminary draft for the network of interactions that potentially can be established in this pathosystem. We have depicted some structural features that seem general for any pathosystem, such as viruses tend to target highly connected proteins. The preliminary network here presented could, nevertheless, help in disentangling some of the properties associated to the infection of A. thaliana by potyviruses. It is expectable that, in the coming years, fast and easy screening techniques allow to considerably enlarge the list of interactors [50] , thus putting forward a more precise description of the integrated molecular model. Finally, a systems biology approach will be of significant value to shed light on the intricate mechanisms operating during plant-virus coevolution [46] , and it will help to identify the commonalities and specificities of the This article presents a high-throughput study to identify the human gene targets for several RNA and DNA viruses, highlighting general and specific molecular mechanisms. 
